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AGE, GROWTH AND CONDITION OF TROUT IN
PRICKLEY PEAR CREEK, MONTANA!

Crivron (G, Bismor
Montana Fisk and Game Department, Heleno, Montana

INrTrRODUCTION

An intensive trout population study made on Prickley Pear Creek,
Montana during the summers of 1949, 1950 (Stefanich, 1952), and con-
tinued in 1951, provided an unusual opportunity to collect trout for age,
growth, and condition in refation to population changes during the three
years. The samples collected represent near total populations for the
sections covered. Alvord (1954} studied the scale characters of known
age trout in Prickley Pear Creek, and Kathrein (1951) investigated age
and growth of rainbow and brown trout from a section of the Missour
River adjacent to the mouth of Prickley Pear Creek. Purkett (1951)
reported on the growth rate of trout in refation to elevation and tempera-
ture on three Montana streams. Two of the most important age and
growih studies involving whole populations of trout are those of Shetter
and Leonard (1943) in Hunt Creek, Michigan, and Schuck (1945) in
Crystal Creek, New York., Shetter and Hazzard (1939) investigated
age but not growth of trout populations in three Michigan trout streams.

DESCRIPTION OF STREAMS
Prickley Pear Creel is 23 miles long; it flows in a northeasterly direction

andl enters the Missouri River six miles upstream from Craig, Montana.
According to Stefanich (1952) the lower 13 miles, from which samples
were taken, varied in width from 15 to 60 feet, with a maximum depth of
eight feet, and a fall of approximately 41 feet per mile. The distance
between pools of three feet or greater in depth averaged approximately
260 fect.  The stream bottom in riffld areas was gravel and rubble. The
average water temperature during study periods for the three years was
54.6° F. (maximum of 67° F). Water levels were high in late spring and
sarly summer with a sudden decrease in late summer followed by a small
somewhat steady decrease through fall and winter.

Fisg PrESENT

Brown trout (Salmo frutie) was the most numercus salmonid followed
by rambow trout (Salme gairdmeri). Small numbers of eastern hrook
trout (Salvelinus fontinalis) and only one cutihroat trout (Safmo clarki)
were found. Mountain whitefish (Prosopium williamsoni) though never
abundant were most numerous in the spring. The longnose sucker
(Calostomus catostomus) was abundant especially in spring and early
summer. A few western white suckers (Catostomaus commersoni suchlii),
carp (Cyprinus carpio) and burbot (Lofa lota wmaculosa) were present.
Fresh water sculpin (Cottus bairdi punciulalis) was abundant at all times.

Hontribution from the Montana Fish and Game Department and Montana State
College Agricattural Experiment Station,  Project No. MS 844, Paper No. 202 Tournal
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CLINTON G. BISHOP

caleutated for each fish from the

Py

Coefficients of condition {
formula:

Wow 108

1
where W = weight in pounds,
1= total length in inches.

Aok anp GrowrH

Length-Frequency

Comparison of the average length al capture for ench age group with
the length-frequency modes determined for these trowt by Stefanich
(Unpublished data), revealed good agreement with the outsianding peaks
in the length distributions (Table 23, Too few broak trout were captured

in anv one collection to show definite modes in a length-frequency
distribution.

Comparisen of average length (inches! at capture for sach age group with le
modes of brown trout and rainbow trout collectad in 1948 and 1950,

Ao Group B

Age G

Len
and Mode

i and Mode and Maode

Frowen Troul

T3t

45 &0

Hepternior 1620 1% 14
MNovember 38 3

At

ot

1049
September 1623 24
16 B4 -
45 B
I Length
The grand average caleutated lengths for brown trot

LR owerer A8, T PLLOIAT, and 165
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AGE OF TROUT
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Tapry 3—{Continved

Annalug
Average .
Age Numhber length at
[rexsitis} fish capture 1 2 3 4 ) & 7
Second coflection, August 7-15, 1950
0. 3 2.1
oo 46 5.7 3.6
... 15 8.7 4.3 7.4
|13 4 12.3 4.2 5.2 1.8
b 1.1 3.2 7.4 110 13.8
1 15.5 4.7 8.3 11.6 4.4 5.8 ¥
Third enllection, Sentember 18-25, 1950
52 3.7
24 5.4 3.8
5 11.1 4.2 8.2
1 1.8 4.2 74 9.8
1 3.8 3.4 5.8 0.3 2.8
Average
ealenlated
fenpth, 3.8 849 113 i4.8 8.6 6.1
Incremoent o 3.4 4.1 3.3 3.3 5.0 2.5
Number of fish. . 161 a5 24 i2 2 H
First collection, July 7-18, 1851
41 5.0 3.5
15 8.0 a5 6.8
L] 11.7 3.5 7.6 165
3 13.3 1.5 6.7 9.4 12.4
Second collection, September 6-14, 1051
6 a5
o7 §.2 3.4
7 4.2 3.3 5.8 h
9 12.3 3.7 8.0 .9
7 3.6 3.8 7.3 0.8 27
1 1.4 4.0 9.3 121 4.9 5.7
SR R — P - ﬂ
Average
calculated
leagth ..., ... . 3.4 7.1 .7 27 15.7
Increment, ... e 3.4 3.7 3.6 2.4 3.0
Number of fish. . 257 197 54 26 3 H
Grand average
calcutated
temgth. ... .. E I F 3.8 7.7 111 1.7 16.5 2.2 22.2
Increment . I 3.8 3.9 3.4 2.8 28 3.7 2.0
Number of fish. 1271 408 375 239 80 14 b 1

AGHE OF TROUT 143

CoNDITION

Coefficient of condition (C) remained approximately the same for
each species of trout throughout years 1-4 (Tahle 63,  Values for rainbow
trout averaged 39.5 (range 35.6-41.4); the highest for the three species,
Brook trout had the lowest coefficient of condition with an average of

37.5 (range 33.9-40.1). The values for brown trout averaged 37.7 (range
35.3-30.6).

RELATIONSHIP BETWEEN PorurLaTion aND SUMMER GrowTH

The average total weight of all fish in the June-July and
collections for 1949 was 398.3 pounds.
periods decreased to 245

September

Weight for comparable collection

7 pounds in 1950 and to 221.1 pounds in 1951
Tanre 6

Average cocfficients of condition {C) for trout from Prickley Pear Creek for cach vear,

Age Group
Species and Year I I il v
c Number C Number [ Number C Numher
of fish of fish of fish of fish
Hrown
948 37.8 175 7.9 a4 37.7 85 35.6 33
1856 39.0 &7 37.0 15 39.6 ¥ 35.3 ¥
18530 38.4 138 37.8 34 37.2 15 37.8 19
Rainbow
15949, 40.1 67 38.6 84 38.3 il 41.4 6
38.1 53 35,8 22 38.2 iz
40.4 146 391 48 4.5 4 39.4 1
.2 11 0t 3 388 i
35.7 8§ 3.7 9 378 z
38.4 28 kYR 1 38.8 4

(Table 7); this loss amounted to 44.5 percent for the two vear pericd.
The percentage loss in weight of all brown trout was about the same as
the total for all fish. The weight of rainbow trout remained relatively
high (13.6 percent loss). Length-frequency modes for all species remained
approximately the same throughout the three vears with a gradual decrease
in numbers in cach mode. Condition factors remained about the same.

There was no marked difference between the growth of non-tagged and
tagged fish from the same collections {(Alvord, 1954).,  Average lengths
for I and I year classes were computed for the first and third collections
of each vear.

Due to variation in the length of the interval between the first and
third collections for each of the three years (59-86 days}, it was not feasible
to use the difference in growth between these eollections for CODIPATison,
s0 the average growth per day for these periods was nsed (Table 79 The
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TasLe 4—(Continued) This was substantially less than for brown trout. Growth rate was
greatest in the first vear and declined gradually through the third year.
Annulus Age-group | was the larpest, closely followed by age-proup 11 98 percent
Age —_— rﬂmﬁﬂw_ﬂ - _ of the rainbow trout population was made up of fish 1 age groups -I1T1
sroup fish capture 1 3 4 5 With the exception of vearhng fish, rainbow trout grew at a more rapid
| | rate in Prickiey Pear Creel than in three Michigan trout streams {Shetter
and Hazzard, 1939). The average total lengths at the end of each vear
First collection, June 22-306, 1450 T : ] o T ) N ) 5 b P
of life were about the same ag those reported by Purkett (1951) for the
| i M ‘ West Gallatin River and by Holton (1953) for Trout Creek, Montana.
Lo 22 18 60 Rainbew trout talen from the Missouri River by Kathrein (1051) showed
I8 5] 71 5.5 .4 hd X
B o ‘s I I , a faster rate of growth.
| W , | Brook Trout. The grand average caleulated lengths for hrook trout
. at annulug formation for vears 1-3 were: 4.1, 7.0, and 8.6 inches {Table 3).
Second collection, Asgust 7-15, 1940 # -
_ Tanre b
! i 2804 i Average caleulated total length and nerement at each annulus of
RTETE B4 5.8 P ) eastern brook trout from Prickley Pear Creek {length in inches).
1 B9 * 35 | B :
7 ; 16 4 31 5.8 % 4 i I
T ! _ ) : M N H Averag: i Anmilus
” £ e
Aye i bier length at
Third eollection, Septemnber 18-85, 1850 group fish captire 1 i 3 B
- | , 2 , i
[ 45 m 3.6 First collection, June 22 to Jaly 13, 1049
Lo 63 , 5.2 3.4 :
o 7 9.0 45 1 69 .
. ) 4
LE I A I o 1 52 5.1 6.4
’ i 121 L 8.4 1 6
Average :
calenlated fength [ ..o ] 6.8 §.2 :
Tnerement. . 0 e .9 1.4 o, Augnst H-17, 104G
Numnberof Gsh. . 269 w 3 14
B 4 5.3
" T 10 .0 1.8
st o 1] ;T ¥
Tirst collection, July 7-18, 1951 o 5 ‘g 4 4
| ,
o 25 4.8 3.5 Third collection, Scotember 16-23. 1949
I ST 39 i 5.5 6.2 _ “ .
Wi 1 9.7 5.3 6.1 9.1 ) : . .
; | 15.4 3.7 75 0 el IR REEEEERERERT b 4y
Vo Y ' ‘ T B 5.3 41
T 2 ¥4 5.2 8.4
:eatd collection, Septermber 14, 1951 !
E _ ‘. Fourth collection, Nover
T 1 6.6 3.5 Fo 4 ! B8
U 1 .6 5.6 7.0 ¢ 1 S 3 9.9 5.1
W 2 9.0 2.3 5.0 g
R Average calenlated length, | e . L . 4.4 i 16.8
Averags ncrement. .o L T N 4.4 3.5 8
ralenlated length BN 3.5 8.5 G4 14.5 umber of fish. ... .3 84 £ ¥
Trerement. .. ... .. . RPN SN 1 3.0 24 5.1 i !
Number of fish.. ity Emi b3 ¢ ! R Firse collection, Jame 22-30, 1450
Grand average . ,
cateulsted fengthop o0 oo R .| 3.8 .6 4.4 il.8 6.7 o b4 & 0 4.7
Increment. . S RN R 2.8 2.4 4.9 ¢ ) 59 6
Number of fish,. . L] I 1 270 83 | 16§ 1 P 9 e 4.3 T




